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INPOI'PAMMA BCTYIHUTEJIBHOT'O UCIIBITAHUSA
O JMCHUIIVIMHE « MATEMATHUKA»
Juas mocrynapmux B YOY BO « MHCTHTYT ynipaBJjieHHsD> M ero GuanaJjibl

O01mue moJIoKeHus

HporpaMMa BCTYIIUTCIBHOI'O JK3aMCHA II0 AOUCHHUIIIMHC «MaremaTuka»
C(bOpMI/IpOBaHa Ha OCHOBC (beﬂepaHBHOFO rocyagapCTBCHHOI'O O6pa30BaT€J'IBHOI‘O
CTaHgapTa CpPCAHCTO O6IH€FO 06p330BaHI/ISI, Q)GﬂepaﬂLHOFO rocyagapCTBCHHOI'O
06p330BaT€JII>HOFO CTaHOdapTa OCHOBHOTI'O 06IHGFO O6pa3OBaHI/I}I n
COOTBCTCTBYIOIINX (bCHGpEUIBHLIX ToCyaapCTBCHHBIX 06p330BaT€JII>HBIX
CTaHIapTOB CPCIAHCTO HpO(beCCI/IOHaJIBHOFO )51 (I/IJII/I) BBICHICTO O6p330BaHI/IH.

Conep:xaHue OCHOBHBIX TeM

Auredpa

Kopun n crenenn. Kopens cremenn n> 1 wm ero cpoiictBa. CreneHp ¢
palMOHAIBbHBIM TIOKa3aTreneM © ee cBoucrBa. llonstme o creneHu ¢
JNEUCTBUTEIBHBIM  MOKa3zaTeaeM. (CBOWCTBA CTENEHH C  JIEMCTBUTEIbHBIM
MTOKA3aTEIIEM.

Jlorapudm. Jlorapubm uymcna. OcHOBHOE JOrapuMUUYECKOE TOXKIECTBO.
Jlorapudm mnpowusBeneHNS, YAaCTHOTO, CTEIEHHU; IMEPeXo]] K HOBOMY OCHOBAHHMIO.
JlecATUYHBIN U HATYPATBHBIN JIOTapU(MBI, YUCIIO €.

[IpeoOpa3zoBanus MPOCTEUIINX BBIPAKEHUM, BKIIOYAIONINX apu()METUUECKHE
omepalyy, a TakXKe OIEpalui0 BO3BEICHHSA B CTENEHb H  ONEPALHIO
JorapupMUpPOBAHUS.

OcHoBbl  Tpuronomerpun. CHHYC, KOCHUHYC, TaHT€HC, KOTaHIEHC
MPOM3BOJBLHOTO yria. Pannannas mepa yria. CHHYC, KOCUHYC, TAHT€HC M KOTAHT'€HC
yrcia. OCHOBHBIE TPUTOHOMETPpUUYECKHE TOXAECTBA. DPopMyiibl puBeaeHuss. CUHYC,
KOCHUHYC M TaHT€HC CyYMMBI M Pa3HOCTH ABYX YIJIOB. CHHYC M KOCHUHYC JIBOMHOIO
yriia. @opMyIibl HOJIOBUHHOTO YTJIa.

[IpeobpazoBanusi CyMMbI TPUTOHOMETPUYECKUX (PYHKIIUNA B MPOU3BEICHUE U
MIPOM3BENICHUS B CyMMY. BhipaxeHne TpUroHOMETpUUeCKUX (DYHKIIUN Yyepe3 TaHTECHC
MOJIOBUHHOTO apryMmeHTa. [IpeoOpa3zoBaHus TPOCTEHIIMX TPUTOHOMETPUUYECKHUX
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BeIpakeHnd.  [Ipocrenmme TPUrOHOMETPUYECKUE YPABHEHUS W HEPABEHCTBA.
ApKCHHYC, apKKOCHUHYC, apKTaHT€HC YUCIIA.

DOyHkuuu U rpapuxu

Oynkimu. O65acTh ONpeeieHus U MHOXKECTBO 3HaueHUM. ['paduk GyHKIUM.
[Toctpoenue rpadukoB (YHKIMA, 3aJaHHBIX pa3NUYHBIME criocobamu. CBoicTBa
GyHKIIMHA:  MOHOTOHHOCTh, YETHOCTh W HEYETHOCTh,  TEPUOJUIHOCTD,
OTpaHMYEHHOCTh. [IpoMeXyTKH BO3pacTaHus W YyOBbIBaHUS, HauOOJbIIEe U
HaMMeEHbIIIee 3HAYCHUS, TOUKH AKCTpeMyMa (JIOKAIbHOTO MaKCUMyMa U MUHHMYMa).
['paduyeckas wunHTepnperanus. I[lpumepsl (yHKIMOHAIBHBIX 3aBHCUMOCTEH B
peaTbHBIX MPOIECCaX U SIBJICHUSX.

OOpatnas ¢ynkimsa. OOmacTe onpeaesieHuss U 00JacTh 3HAUYCHUN OOpaTHOMU
dbynkuuu. ['padux oOpaTHOM PyHKIHY.

CrenenHast pyHKIIMS ¢ HATYpalIbHBIM MTOKa3aTeieM, €€ CBOMCTBA U Tpaduk.

BepTukanpHbie U TOpU30OHTAIBHBIE aCUMNOTOTHI rpadukoB. I'paduku apoOHO-
JUHENHBIX (DYHKIIHMA.

Tpuronomerpudeckre (DYHKIIMHM, WX CBOWCTBA W TpaduKH; MEPUOTUIHOCTD,
ocHOBHOM niepuoA. IlokazarenbHast PyHKIUS (IKCIIOHEHTA), €€ CBOMCTBA U rpaduK.
Jlorapudmuueckas pyHkis, €€ CBOMCTBA U TpaduK.

[IpeoOpazoBanusi  rpadukoB:  MapauieIbHBIA  TEPEHOC,  CUMMETPHS
OTHOCUTEJIBHO OCEW KOOPJAMHAT U CHUMMETPHsI OTHOCHTEIBHO Hayalla KOOPJUHAT,
CUMMETPHUSI OTHOCHTEIHLHO MpsIMOM y = X, pacTshKEHHE U CKAaThUe BAOJIb OCel
KOOp/IMHAT.

Hauajna mareMaTH4eCKOro aHajJu3a

[lonsitTue o mpepene nocienoBaTesbHOCTH.  CyllIeCTBOBaHHWE — TIpejesia
MOHOTOHHOW OT'PAaHMYEHHOM IOCJIEA0BATENLHOCTH. JJIMHA OKPYKHOCTH U ILIOIIA/b
Kpyra Kak TMpeaenbl  TocienoBaTesnbHOCTed.  beckoHeuHo — yObIBaromias
r€OMETPUYECKAS POTPECCUA U €€ CyMMa.

[TonsaTre 0 HEMPEPHIBHOCTH (PYHKITHUH.

[Tonsitue o mpousBoAHON (DyHKIMH, HUBHYECKUN U TE€OMETPUUYECKUN CMBICIT
MIPOU3BOIHON. YpaBHEHUE KacaTenbHOU K Tpaduky pyHkimu. [IpousBogHbIe CyMMBI,
Pa3HOCTH, TPOMU3BEICHUSA, 4YacTHOro. IIpoW3BOAHBIE OCHOBHBIX 3JIEMEHTAPHBIX
byukiumi. [IprMeHeHre TpOW3BOTHON K HCCIIEAOBAHUIO (PYHKIIMH W TOCTPOCHUIO
rpadukoB. [IpousBomHbie 00paTHOM (PYHKIIMU M KOMITO3WITUM JTaHHOW (DYHKITMH C
JIMHEVUHOM.

[lonsiTue 00  ompeneeHHOM  MHTErpajie  Kak  IUIOMIAAd  KPUBOJIH-
HeitHouTpaneuuu. [lepBoodpasznas. @opmysa Herotona-JleloHumIa.

[TpuMepsl WCHIONB30BAaHUSI TPOWM3ZBOJHOM Ui  HAXOXKICHUS HAWJTYYIETO
pelieHusT B MPUKIAIHBIX, B TOM YHUCJIE COLUUAIBHO-IPKOHOMHYECKHX, 3aJaydax.
HaxoxneHue ckopocTu najisi mporiecca, 3agaHHoro ¢GopMmysaod WM TrpaukoMm.
[Tpumeps! IpuMeHEeHNs WHTETpayia B (JU3MKe U TeoMeTpun. Bropas mpousBoHas U
ec (pu3uIeCcKuii CMBICI.



YpaBHeHuUs1 U HEPABEHCTBA

Pemienne paioHanbHBIX, MOKA3aTENIbHBIX, JIOTAPUPMUUECKUX YpPaBHEHUH U
HEpPaBEHCTB. PellleHre uppauoHaIbHBIX U TPUTOHOMETPUYECKUX YPABHEHHM.

OCHOBHBIE ~ IIpHEMBI  pPEUICHHS  CUCTEM  YPaBHEHWM:  IMOACTAHOBKA,
areOpanyeckoe CIOXKEHHWE, BBEJCHUE HOBBIX IIEPEMEHHBIX. PaBHOCHIBHOCTH
YPAaBHEHHUI, HEPABEHCTB, CHCTEM. PelleHHe NpOCTEMIINX CHCTEM YpPaBHEHUH C
JBYMsI HEU3BECTHBIMU. PelieHne cucTeM HEpaBEHCTB C OAHOM ITEPEMEHHOM.

Hcnons3oBanue CBOMCTB U rpaduKoB (PYHKIHMA MPH pPEIICHHUH YpaBHEHUN U
HepaBeHCTB. Meton uHTepBasioB. M300pakeHHe Ha KOOPIMHATHOM IUIOCKOCTH
MHO>KECTBA PELICHUM YpPAaBHEHHMM M HEPABEHCTB C JBYMS IIEPEMEHHBIMM M MX
CUCTEM.

[IpumeHeHre MaTEMaTHYECKUX METOJOB JIJISl PELICHUS COACPKATENBHBIX 3a1a4
U3 pa3IMYHBIX 00J1acTel HayKHU U NpakTUKu. HTepnpeTanus pe3ynbrara, yuer
peanbHbIX OTPAaHUYEHUN.

J1eMeHTbI KOM6HHaTOpHKH, CTATUCTUKHNU TCOPUU BEPOATHOCTH

Tabmuunoe u  rpaduyeckoe  MpeACTaBlI€HUE  JaHHbIX.  YuUCIIOBBIE
XapaKTEPUCTHUKU PAAOB JAHHBIX.

[ToouepeaHbIil 1 OAHOBPEMEHHBIN BEIOOP HECKOJIBKUX 3JIEMEHTOB U3 KOHEYHOTO
MHOKeCTBAa. POpMyJIbl 4YKCHa MEPECTAHOBOK, COUYETaHWM, pasMelieHui. Pemenne
KOMOMHATOpHBIX 3amady. dopmyna OuHoma HeioToHa. CBoiicTBa OMHOMHMAIILHBIX
ko3 urrientoB. Tpeyronpauk ITackans.

DNeMEHTapHbIE U CIIOKHBIE COObITUS. PaccMoTpeHne ciydyaeB U BEPOSTHOCTb
CYMMBbl HECOBMECTHBIX COOBITHII, BEpPOSTHOCTH IPOTHUBOIOJIOXHOIO COOBITHS.
[lonsaTe O HE3aBUCUMOCTU COOBITUHA. BeposiTHOCTh M CTaTUCTHYECKas YacToTa
HACTYIUIEHUSICOObITUS.  PellleHne  MpakTUYecKUMX  3aJad €  [pPUMEHEHHEM
BEPOATHOCTHBIX METO/OB.

I'eomerpust

[IpsiMble W TUIOCKOCTH B MpOCTpaHCTBE. OCHOBHBIE TMOHSTUS CTEPEOMETPHH
(TOuka, rpsiMasi, MI0CKOCTb, MPOCTPAHCTRO).

[lepecekaromuecs, MapajuIeNIbHbIE U CKPEIUBAOIIMECS MPSAMBIE. YTOI MEXKIY
MpPSIMBIMA B TIPOCTpAHCTBE. [lepneHauKyIsIpHOCTh TpsMbIX. [lapainensHOCTh U
MEPIEHANKYJIIPHOCTh MPSMOM M IJIOCKOCTH, IPU3HAKKU W CBOMCTBA. Teopema o Tpex
neprieHauKyJspax. llepneHauKynssp ¥ HaKJIOHHAsA. YTOJ MEKAYy IMpsIMOU H
IIJIOCKOCTBIO.

[TapaienbHOCTB IIOCKOCTEN, IEPIIEHIUKYIISIPHOCTD IJIOCKOCTEN, IPU3HAKU U
CBOMCTBA. [[ByrpaHHbIi yroJ, JUHEUHBIM yroJl ABYTPAHHOIO YIJIA.

PaccrosiHust OT TOUKH 10 IWIOCKOCTU. PaccTrossHue OT mpsAMOM 10 TNTIOCKOCTH.
PaccrosiHne Mexny napajuieIbHbIMU INIOCKOCTSAMMU.

MHuororpanauku. Bepimael, pedpa, rpaHu MHOTOTpaHHUKa. PazBepTka.
MHororpanHsslie yribl. Beimykieie MHOrorpanHuku. Teopema Diinepa. [Ipusma, ee
OCHOBaHMsI, 00KOBBIE pedpa, BhICOTa, O0OKOBast MOBEPXHOCTh. [IpsiMast u HakJIOHHAS
npusma. [IpaBunsnas npusma. [apamnenenunen. Kyo.



[Tupamuna, ee ocHOBaHMe, OOKOBBIE pedpa, BHICOTA, OOKOBAs TTOBEPXHOCTH.
TpeyronsHaa nupamuzaa. [IpaBunbHas nupamuaa. Y ceyeHHas nupamuia.

CummeTpuu B Ky0Oe, B mapajuiesenuresie, B npusMe u nupamuiae. [onstue o
CUMMETPUM B TMPOCTPaHCTBE (LIEHTpasibHAs, OceBas, 3epKaibHas). [Ipumepsl
CUMMETPHUH B OKPYKAIOILIEM MHPE.

[IpencraBienre 0 MpaBUIBHBIX MHOTOIpaHHHMKAX (TeTpaliap, KyO, OKTasJp,
J0JIEKadIp U UKOCAIP).

Tena w mnoBepxHocTM BpameHud. LlunmuHap W KOHyC. Y CE4YeHHBIU
koHyc.OCHOBaHHE, BBICOTA, OOKOBas IMOBEPXHOCTb, OOpasyiomias, pa3BepTKa.
OceBble CEUECHHS U CEYEHUS MapajlieIbHbIE OCHOBAHUIO.

[Map u chepa, ux ceueHus:, kKacateapbHas IIIOCKOCTH K cepe.

OO0bembl Tenm W MIomEand ux moBepxHocTed. [lonarue o6 oOwveme Tena.
OTtHo1eHHe 00bEMOB MOJOOHBIX TET.

®opmynsl o0bemMa KyOa, NpPSAMOYTOJILHOTO Mapajlielenunena, MpPU3MBbI,
mwmHapa. @opmynbl oObeMa mnupamMubl U KoHyca. DopMmynbl IIIOLIAAU
NOBEPXHOCTEH UIMHAPA U KoHyca. PopMyIibl 00beMa 1apa U MIomaan cQepsl.

KoopnrHatel u  BekTOphl. JleKapTOBBI KOOpPAMHATHI B IPOCTPAHCTBE.
dopmyra pacCTOSIHUSI MEXy ABYMsl TOUKaMH. YpaBHEHUs cepbl U MIIOCKOCTH.
dopMyi1a pacCTOSIHUS OT TOYKH A0 MJIOCKOCTH.

Bekropel. Monyns BekTopa. PaBeHCTBO BekTOpOB. CI0KE€HHE BEKTOPOB U
YMHOJKEHUE BEKTOpa Ha YHCJIO. YTOJ MEX]y BekTopamMu. KoopauHaTel BEKTOpA.
CkanspHoe mpousBefeHue BeKTOpoB. KomumHeapHbsle BeKTOpbl. PaznoxeHue
BEKTOpa IO JIByM HEKOJUIMHEAapHbIM BekTOopaMm. KomriaHapHble BEKTOPBIL.
PaznoxeHue no TpeM HEKOMILJIAaHAPHBIM BEKTOPaM.
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HNHcTpyKIus 10 BHINOJIHEHUIO PA00ThI 110 MATEMATHKH 1Jisl A0UTYPHEHTOB,
nocrynarommux B YOY BO "HHcruTyT ynpasiaenus'

Ha BeImonHeHMne sK3aMeHAIIMOHHON paboThI M0 MaTeMaTtuku naércs 1,5 daca
(90 MunyT).

Crpyktypa Tecra:

BerynurensHoe HCHBITAaHWE 10 MAaTE€MaTUKE, MPOBOAMMOE HHCTHUTYTOM
CaMOCTOSITENIbHO, MPOBOAUTCS B (hopMe OJIAaHKOBOTO TECTHUPOBAHUS, PE3YJIbTATh
KoToporo orneHuBarorcs B 100 OamibHON cucteMe. TecThl COCTOST U3 25 BOIPOCOB,

Ka)KHBIﬁ N3 KOTOPBIX OLICHUBACTCA B 4 Gaia.



